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This  report  cites  results  of  a  technics!  investigation  as  to  the  dam's  adequacy. 
The  inspection  and  evaluation  of  the  daa  is  as  prescribed  by  the  National  Dam 
Inspection  Act,  Public  Law  92-367.  The  technical  investigation  includes  visual 
inspection,  review  of  available  design  and  construction  records,  and  preliminary 
structural  and  hydraulic  and  hydrologic  calculations,  as  applicable.  ^An 
assessment  of  the  dam's  general  condition  is  Included  in  the  report. 
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Inclosed  is  the  Phase  I  Inspection  Report  for  Eden  Mill  Dam  in  Morris 
County,  New  Jersey  which  has  been  prepared  under  authorization  of  the  Dam 
Inspection  Act,  Public  Law  92-'J67.  A  briel  assessment  ol  the  dam's 
condition  is  given  in  the  front  of  tlie  report. 


based  on  visual  inspection,  available  records,  calculations  and  past 
operational  performance,  Eden  Mill  Dam,  a  high  hazard  potential  structure, 
is  judged  to  be  in  poor  overall  condition.  Tlie  dam's  spillway  is  considered 
inadequate  because  a  flow  equivalent  to  5  percent  of  the  Spillway  Design 
Flood  -  SDK  -  would  cause  the  dam  to  be  overtopped.  (The  SDK,  in  this 
instance,  is  one  half  of  the  Probable  Maximum  Flood).  The  decision  to 
consider  the  spillway  "inadequate"  instead  of  "seriously  inadequate"  is 
based  on  the  determination  that  dam  failure  resulting  from  overtopping  would 
not  significantly  increase  the  hazard  to  loss  of  life  downstream  from  tlie 
dam  from  that  which  would  exist  just  before  overtopping  failure.  To  ensure 
adequacy  of  the  structure,  the  following  actions,  as  a  minimum,  are 
reconmended: 


a.  The  spillway's  adequacy  should  be  determined  by  a  qualified 
professional  consultant  engaged  by  the  owner  using  more  sophisticated 
methods,  procedures  and  studies  within  six  months  from  the  date  of  approval 
of  this  report.  Within  three  months  of  the  consultant's  findings  remedial 
measures  to  ensure  spillway  adequacy  should  be  initiated.  In  the  interim,  a 
detailed  emergency  operation  plan  and  warning  system  should  be  promptly 
developed.  Also,  during  periods  of  unusually  heavy  precipitation,  around 
the  clock  surveillance  should  be  provided. 

b.  Within  three  months  from  the  date  of  approval  of  this  report,  the 
owner  should  engage  a  qualified  professional  consultant  to  provide  the 
following  services: 
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c .  Within  six  months  from  tlie  date  <n  apiirov.il  lO  li.i'  n  jHirt  tin- 
1.  li.iwiny,  remedial  action.s  siiould  he  initi.iteil: 


(  1  )  Re  pa  i  r 
'lie  down-streani  face 

(  2  )  Re  pa  i  r 

(3)  Repair 
lb'  outlet  works . 

( 4 )  Re  pair 

(5)  Ri'inove 

(6)  Remove 
d  iwnstream  from  the 


spalled,  eroded,  and  d  i  s  pi  .icon  i..iu  t.  i.  •;.  >  i  ions  .limij', 
and  apron  of  the  dam. 

spalled  and  cracked  concrete  on  tin-  li-ii  ir.iiiiiii;,  wall, 
spalled  concrete  training  walls  lo.  .ii.  ..  on  Imth  siiii  :  oi 

chain  link  fence  locaton  .ilonr  lo  .  .,i  1.  ii  ii.unin;,  w.ill. 

trees  and  adver.se  veget.it  ion  on  lie  !■  n  >  i  d.  inKment  . 

debri.s  accumulated  at  tin  .sfiillway  ei>  t  ./nn  i  tin.ieii  ia  to  I  y 
dam. 


d.  The  owner  of  the  dam  should  develop  written  uperiLinp  procedure;,  anu 
a  periodic  maintenance  plan  to  ensure  the  s.afety  ol  tno  dai,  within  one  ^e.ir 
from  the  date  of  approval  of  this  report. 

e.  An  emergency  action  plan  and  warning  system  should  be  developed 
which  outlines  actions  to  he  taken  by  the  owner  to  minimi/.e  llu'  down.s  treaiii 
elfects  of  an  emergency  at  the  dam  within  six  months  from  the  date  ol 
approval  of  this  report. 

A  Copy  of  the  report  is  being  furnished  to  Mr.  Dirk  (,.  Holman,  New  Jersey 
Department  of  Environnientaf  Protection,  the  designated  State  Office  contact 
for  this  program.  Within  five  days  of  the  date  of  thi.s  letter,  a  copy  will 
also  be  sent  to  Congresswoman  Fenwick  of  the  Fifth  District.  Under  the 
provision  of  the  Freedom  of  Information  Act,  the  inspection  report  will  be 
subject  to  release  by  this  office,  upon  request,  five  days  after  the  date  of 
this  letter. 

Additional  copies  of  this  report  may  be  obtained  from  the  National  Technical 
Information  Services  (NTIS),  Springfield,  Virginia  22101  at  a  reasonable 
cost.  Please  allow  four  to  six  weeks  from  the  date  of  tliis  letter  for  NTIS 
to  have  copies  of  the  report  available. 
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(1)  With  the  imiiuniidinent  drawn  down  or  a  1  vet  ten .  the  entire 

1‘,'ncrete  dam  structure  should  be  thoroughly  inspected  anu  evaluated  tor 
distress  not  observed  during  the  Phase  I  inspection  .anu  the  structure  should 
be  repaired  accordingly.  As  part  ot  the  evaluation,  a  structural  stability 
analysis  should  be  performed. 

(2)  The  observed  evidence  ot  seepage  should  he  monitored  on  a 
periodic  basis  to  assess  any  changes  in  condition. 

c.  Within  six  months  from  the  date  of  approval  ot  this  report  the 

following  remedial  actions  should  be  initiated: 

(1)  Repair  spalled,  eroded,  and  displaced  concrete  sections  along 

the  downstream  face  and  apron  ol  the  dam. 

(2)  Repair  spalled  and  cracked  concrete  on  the  itlL  training  wall. 

(3)  Repair  spalled  concrete  training  walls  loc.iteU  on  hoili  sides  ol 

the  outlet  works. 


(4)  Repair  chain  link  tence  located  along  top  ot  left  training  wall. 
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PHASE  I  REPORT 
NATIONAL  DAM  SAFETY  PROGRAM 


Name  of  Dam; 

State  Located: 
County  Located: 
Drainage  Basin: 
Stream: 

Date  of  Inspection: 


Eden  Mill  Dam,  NJ00791 
New  Jersey 
Morri s 

Whippany  River 
Whippany  River 
December  31,  1980 


Assessment  of  General  Conditions  of  Dam 


Based  on  visual  inspection,  past  operational  performance  and  Phase  I 
engineering  analyses,  Eden  Mill  Dam,  a  high  hazard  potential  structure, 
is  assessed  as  being  in  poor  overall  condition. 

Hydraulic  and  hydrologic  analyses  indicate  that  the  spillway  is  inadequate. 
Discharge  from  the  spillway  is  not  sufficient  to  pass  the  designated 
spillway  design  flood  (SDF)  without  an  overtopping  of  the  dam.  (The  SDF 
for  Eden  Mill  Dam  is  equal  to  one-half  the  probable  maximum  flood.)  The 
spillway  is  capable  of  passing  approximately  2  percent  of  the  probable 
maximum  flood  or  4  percent  of  the  SDF.  Therefore,  the  owner  should 
engage  a  professional  engineer  experienced  in  the  design  and  construction 
of  dams  in  the  near  future  to  perform  more  accurate  hydraulic  and  hydrologic 
analyses  related  to  spillway  capacity.  Based  on  the  findings  of  the 
analyses,  the  need  for  and  type  of  remedial  measures  should  be  determined 
and  then  implemented. 

In  addition,  it  is  recommended  that  the  following  remedial  measures  be 
undertaken  by  the  owner  in  the  near  future. 

1)  Repair  spalled,  eroded,  and  displaced  concrete  sections  along 
the  downstream  face  and  apron  of  the  dam. 

i 


2)  Repair  spalled  and  cracked  concrete  on  the  left  training  wall. 

3)  Repair  spalled  concrete  training  walls  located  on  both  sides 

of  the  outlet  works. 

4)  Repair  chain  link  fence  located  along  top  of  left  training 

wal  1 . 

5)  Remove  trees  and  adverse  vegetation  on  the  left  embankment. 

6)  Remove  debris  accumulated  at  the  spillway  crest  and  immediately 

downstream  from  the  dam. 

Also,  with  the  impoundment  drawn  down  or  diverted,  the  entire  concrete 
dam  structure  should  be  thoroughly  inspected  and  evaluated  for  distress 
not  observed  during  the  Phase  I  inspection  and  the  structure  should  be 
repaired  accordingly.  As  part  of  the  evaluation,  the  need  for  a  structural 
stability  analysis  should  be  assessed. 

The  observed  evidence  of  seepage  should  be  monitored  on  a  periodic  basis 
by  a  professional  engineer  experienced  in  the  design  and  construction  of 
dams  to  assess  any  changes  in  condition. 

In  the  future,  the  owner  of  the  dam  should  develop  written  operating 
procedures  and  a  periodic  maintenance  plan  to  ensure  the  safety  of  the 
dam. 
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PREFACE 


This  report  is  prepared  under  guidance  contained  in  the  Recommended 
Guidelines  for  Safety  Inspection  of  Dams,  for  Phase  I  Investigations. 

Copies  of  these  guidelines  may  be  obtained  from  the  Office  of  Chief  of 
Engineers,  Washington,  D.C.  20314.  The  purpose  of  a  Phase  I  Investigation 
is  to  identify  expeditiously  those  dams  which  may  pose  hazards  to  human 
life  or  property.  The  assessment  of  the  general  condition  of  the  dam  is 
based  upon  available  data  and  visual  inspections.  Detailed  investigatipn, 
and  analyses  involving  topographic  mapping,  subsurface  investigations, 
testing,  and  detailed  computational  evaluations  are  beyond  the  scope  of 
a  Phase  I  investigation;  however,  the  investigation  is  intended  to 
identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the  reported  condition 
of  the  dam  is  based  on  observations  of  field  conditions  at  the  time  of 
inspection  along  with  data  available  to  the  inspection  team.  It  is 
important  to  note  that  the  condition  of  dam  depends  on  numerous  and 
constantly  changing  internal  and  external  conditions,  and  is  evolutionary 
in  nature.  It  would  be  incorrect  to  assume  that  the  present  condition 
of  the  dam  will  continue  to  represent  the  condition  of  the  dam  at  some 
point  in  the  future.  Only  through  continued  care  and  inspection  can 
there  be  any  chance  that  the  unsafe  conditions  be  detected. 

Phase  I  inspections  are  not  intended  to  provide  detailed  hydraulic  and 
hydrologic  analyses.  In  accordance  with  the  established  Guidelines,  the 
Spillway  Test  flood  is  based  on  the  estimated  "Probable  Maximum  Flood" 
for  the  region  (greatest  reasonably  possible  storm  runoff),  or  fractions 
thereof.  The  test  flood  provides  a  measure  of  relative  spillway  capacity 
and  serves  as  an  aid  in  determining  the  need  for  more  detailed  hydraulic 
and  hydrologic  studies,  considering  the  size  of  the  dam,  its  general 
condition  and  the  downstream  damage  potential. 


PHASE  I  INSPECTION  REPORT 
NATIONAL  DAM  SAFETY  PROGRAM 


EDEN  MILL  DAM,  I.D.  NJOD/iJi 


SECTION  1:  PROJECT  INFORMATION 


l.I  General 


a.  Public  Law  92-367,  August  8,  1972,  authorized  the  Secretary  of 
the  Army,  through  the  Corps  of  Engineers,  to  initiate  a  National 
Program  of  Dam  Inspection  throughout  the  United  States.  The 
Division  of  Water  Resources  of  the  New  Jersey  Department  of 
Environmental  Protection  (NJDEP)  in  cooperation  with  the 
Philadelphia  District  of  the  Corps  of  Engineers  has  been 
assigned  the  responsibility  of  supervising  the  inspection  of 
dams  within  the  State  of  New  Jersey.  Storch  Engineers  has 
been  retained  by  the  NJDEP  to  inspect  and  report  on  a  selected 
group  of  these  dams.  The  NJDEP  is  under  agreement  with  the 
Philadelphia  District  of  the  Corps  of  Engineers. 

b.  Purpose  of  Inspection 

The  visual  inspection  of  Eden  Mill  Dam  was  made  on  December  31, 
1980.  The  purpose  of  the  inspection  was  to  make  a  general 
assessment  of  the  structural  integrity  and  operational  adequacy 
of  the  dam  structure  and  its  appurtenances. 


-1- 


r 


1.2  Description  of  Project 

a.  Description 

Eden  Mill  Dam  is  a  concrete  overflow  dam  with  an  ogee  shape 
and  an  auxiliary  spillway  fitted  with  stoplogs  at  the  right 
end  of  the  dam.  The  auxiliary  spillway  also  serves  as  the 
outlet  works.  A  concrete  apron  is  located  along  the  toe  of 
the  dam  and  concrete  training  walls  are  located  at  each  end  of 
the  dam. 

The  elevation  of  the  spillway  crest  is  238.9,  National  Geodetic 
Vertical  Datum  (N.G.V.D.)  while  that  of  the  crest  of  dam  is 
239.9.  The  elevation  of  the  auxiliary  spillway  crest  is 
238.4.  The  downstream  channel  bed  elevation  is  228.3.  The 
overall  length  of  the  dam  is  178  feet  and  its  height  is  11,6 
feet.  The  top  width  of  the  dam  is  2  feet  and  the  slope  of  the 
downstream  face  is  approximately  2  horizontal  to  1  vertical. 

b.  Location 


Eden  Mill  Dam  is  located  in  the  Township  of  Hanover,  Morris 
County,  New  Jersey.  Principal  access  to  the  dam  is  by  Eden 
Mill  Road  which  is  entered  from  Whippany  Road  approximately 
3000  feet  from  its  intersection  with  N.J.  Route  10.  The  dam, 
a  run  of  the  river  structure,  impounds  a  reach  of  the  Whippany 
River. 

c.  Size  and  Hazard  Classification 

The  dam  is  classified  in  accordance  with  criteria  presented  in 
"Recommended  Guidelines  for  Safety  Inspection  of  Dams"  published 
by  the  U.S.  Army  Corps  of  Engineers.  Size  categories  consist 
of  Small,  Intermediate  and  Large  while  hazard  categories  are 
designated  as  Low,  Significant  and  High. 
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Size  Classification:  Eden  Mill  Dam  is  classified  as  "Small" 
size  since  its  maximum  storage  volume  is  56  acre-feet  (which 
is  less  than  1000  acre-feet)  and  its  height  is  11.6  feet 
(which  is  less  than  40  feet). 

Hazard  Classification:  Visual  inspection  of  the  downstream 
flood  plain  of  the  dam  together  with  breach  analysis  indicates 
that  failure  of  the  dam  due  to  overtopping  during  a  storm 
equivalent  to  the  spillway  design  flood  (SDF)  could  cause 
significant  inundation  and  property  damage  to  several  industrial 
and  residential  structures  and  road  bridges  located  within 
1.5  miles  of  the  dam.  Loss  of  more  than  a  few  lives  is  possible. 
Accordingly,  Eden  Mill  Dam  is  classified  as  "High"  hazard. 

d.  Ownership 

Eden  Mill  Dam  is  owned  and  operated  by  the  Whippany  Paper 
Board  Company,  10  North  Jefferson  Road,  Whippany,  New  Jersey 
07981. 

e.  Purpose  of  Dam 

The  purpose  of  the  dam  is  the  impoundment  of  a  lake  used  for 
water  supply  for  the  downstream  mill  owned  by  the  Whippany 
Paper  Board  Company.  Reportedly,  the  impoundment  is  not 
currently  being  used  for  any  purpose. 

f.  Design  and  Construction  History 

It  could  not  be  determined  when  Eden  Mill  Dam  was  constructed 
by  Whippany  Paper  Board  Company  but  it  was  reported  to  have 
been  constructed  circa  1900. 
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g.  Normal  Operational  Procedures 

The  dam  and  appurtenances  are  operated  and  maintained  by  the 
Whippany  Paper  Board  Company.  Repairs  are  made  on  an  "as 
needed"  basis.  However,  the  dam  is  not  presently  in  use  and, 
reportedly,  the  Whippany  Paper  Board  Company  does  not  presently 
intend  to  make  use  of  the  dam  in  the  future. 

1.3  Pertinent  Data 


a.  Drainage  Area 

b.  Discharge  at  Damsite 

Maximum  flood  at  damsite 

Outlet  works  at  pool  elevation 
Spillway  capacity  at  top  of  dam 

c.  Elevation  (N.G.V.D.) 

Top  of  Dam 

Maximum  pool -design  surcharge 
Principal  spillway  crest 
Auxiliary  spillway  crest 
Stream  bed  at  toe  of  dam 
Maximum  tail  water 

d.  Reservoir 

Length  of  maximum  pool 
Length  of  recreation  pool 


31.8  square  miles 


2250  c.f.s.  recorded 
by  gage  2.1  mi.  upstream 
129  c.f.s. 

462  c.f.s. 


239.9 

245.8 

238.9 

238.4 

225.5 

235  (Estimated) 


2500  feet  (Estimated) 
2200  feet  (Scaled) 


-4- 


Storage  (Acre-feet) 


Recreation  pool 
Design  surcharge 
Top  of  dam 

Reservoir  Surface  (acres) 

Top  of  dam 

Maximum  pool  -  design  surcharge 
Recreation  pool 

Dam 

Type 
Length 
Height 
Sideslopes 
Overflow  section 
Embankment  -  Upstream 
-  Downstream 

Zoning  (Emb.) 

Impervious  core  (Emb.) 

Cutoff  (Emb.) 

Grout  curtain  (Emb.) 

Diversion  and  Regulating  Tunnel 

Principal  Spillway 

Type 

Length  of  weir 
Crest  elevation 
Approach  channel 
Discharge  channel 


43  acre-feet 
208  acre-feet 
56  acre-feet 


16,7  acres  (Estimated) 
-.8  acres  (Estimated) 
12.9  acres 


Concrete  Gravity 
178  feet 
11.6  feet 

Ogee  shape 

3  horiz.  to  1  vert. 

2  horiz.  to  1  vert. 

Unknown 

Unknown 

Unknown 

Unknown 


N.A. 


Free  overflow 
Ogee  Section 
136  feet 
238.9 
N.A. 

Natural  Stream  bed 
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Concrete  Stoplogs 


Auxiliary  Spillway 
Type 

Length  of  weir 
Primary 
Secondary 
Crest  elevation 
Primary 
Secondary 
Approach  channel 
Discharge  channel 

k.  Regulating  Outlet 


4  feet 
8  feet 

238.4 

239.2 

N.A. 

Natural  Stream  bed 


Concrete  stoplogs,  4  feet  long,  in  auxiliary  spillway  structure. 


-6- 


I 


SECTION  2:  ENGINEERING  DATA 

V 

2. 1  Design 

No  plans  or  calculations  pertaining  to  the  original  design  of  the 
dam  could  be  obtained.  Drawings  prepared  in  1938  in  connection 
with  a  WPA  project  showing  the  Whippany  River  profile  including  the 
dam  are  on  file  with  the  Hanover  Township  Engineering  Department. 

2.2  Construction 

No  data  or  reports  pertaining  to  the  construction  of  the  dam  are 
available. 

2.3  Operation  ■ 

No  data  or  reports  pertaining  to  the  operations  of  the  dam  are 
available. 

2.4  Evaluation  1 

a.  Availability 

Available  engineering  data  is  limited  to  that  which  is  on  file 
at  the  Hanover  Township  Engineering  Department. 

b.  Adequacy 

Available  engineering  data  pertaining  to  Eden  Mill  Dam  is  not  ■! 

adequate  to  be  of  significant  assistance  to  the  performance  of 
a  Phase  I  evaluation.  A  list  of  absent  information  is  included 
in  paragraph  7.1.b. 

f 
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c.  Validity 

The  validity  of  engineering  data  cannot  be  assessed  due  to  the 
absence  of  data. 
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SECTION  3:  VISUAL  INSPECTION 


3. 1  Findings 

a.  General 

The  inspection  of  Eden  Mill  Dam  was  performed  on  December  31, 

1980  by  staff  members  of  Storch  Engineers.  A  copy  of  the 
visual  inspection  check  list  is  contained  in  Appendix  1.  The 
following  procedures  were  employed  for  the  inspection: 

1)  The  embankment  of  the  dam,  appurtenant  structures  and 
adjacent  areas  were  examined. 

2)  The  embankment  and  accessible  appurtenant  structures  were 
measured  and  key  elevations  determined  by  surveyor's 
level . 

3)  The  embankment,  appurtenant  structures  and  adjacent  areas 
were  photographed. 

4)  The  downstream  flood  plain  was  toured  to  evaluate  downstream 
development  and  restricting  structures. 

b.  Dam 

The  apron  running  along  the  toe  was  severely  spalled  throughout 
its  entire  length  and  was  almost  entirely  broken  away  for  a 
75-foot  long  section  near  the  center  of  the  dam. 

The  downstream  surface  of  the  dam  was  in  deteriorated  condition. 
The  concrete  was  eroded  and  spalled  and  there  were  sections 
near  the  center  that  had  broken  away.  The  condition  of  the 
concrete  at  the  crest,  however,  appeared  to  be  satisfactory. 

A  horizontal  construction  joint  was  observed  about  3  feet 
below  the  crest.  The  joint  divided  the  areas  of  poor  concrete 
condition  below  and  satisfactory  condition  above.  The  left 
trail. ing  wall  appeared  to  be  sound.  However,  it  was  spalled 
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and  cracked.  A  portion  of  the  wall  at  its  base  was  broken 
away  and  evidence  of  seepage  emerging  from  the  hole  was  observed. 
Orange  colored  deposits  were  observed  in  the  vicinity  of  the 
hole. 

A  chain  link  fence  at  the  top  of  the  left  training  wall  was  in 
severely  deteriorated  condition,  and  had  fallen  onto  the  apron 
of  the  dam. 

At  one  location  on  the  downstream  side  of  the  dam  approximately 
30  feet  from  the  outlet  works  there  was  a  large  hole  where 
concrete  had  broken  away.  It  measured  approximately  3  feet  in 
diameter  and  revealed  the  interior  of  the  dam.  It  indicated 
that  the  downstream  face  was  a  slab  of  concrete  approximately 
4  to  6  inches  thick  overlying  rock  fill. 

The  surface  of  the  training  walls  on  each  side  of  the  outlet 
works  were  severely  deteriorated  by  spalling.  At  the  interface 
between  the  wall  and  the  downstream  side  of  the  dam  the  spalling 
was  about  6  inches  deep  revealing  an  interior  resembling 
Cyclopean  masonry.  The  outlet  works  was  discharging  water  at 
the  time  of  the  inspection  and  there  was  also  a  trickle  of 
water  coming  over  the  main  spillway  section. 

The  earth  embankment  adjacent  to  the  left  end  of  the  spillway 
was  stabilized  on  its  crest  by  boulders  (12  inches  to  30 
inches  in  diameter).  The  boulders  appeared  to  be  hand-placed 
although  they  were  obscured  by  vegetation.  The  upstream  and 
downstream  sides  were  overgrown  with  trees  and  briars. 

The  earth  abutment  at  the  right  end  of  the  dam  was  stabilized 
with  boulders  which  appeared  inadequate  as  slope  protection. 
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c.  Appurtenant  Structures 


The  outlet  works  was  composed  of  a  steel  I-beam  framework 
which  divides  the  opening  into  three  sections,  each  fitted 
with  concrete  stoplogs.  The  stoplogs  appeared  to  be  intact 
and  essentially  sound.  Also  the  steel  framework  appeared  to 
be  sound.  A  pile  of  rocks  or  boulders  was  observed  on  the 
apron  of  the  dam  at  the  downstream  end  of  the  training  walls 
for  the  outlet  works.  The  boulders  appeared  to  be  intended  as 
an  energy  dissipator. 

d.  Reservoir  Area 

The  impoundment  of  the  dam,  the  Whippany  River,  is  2200  feet 
long  with  a  width  varying  from  150  feet  to  300  feet. 

Along  the  left  side  of  the  reservoir  was  a  grassy  shore  with  a 
bank  about  4  feet  to  5  feet  high  and  just  beyond  the  bank  was 
a  paved  road.  The  paved  road  extended  around  the  upstream  end 
of  the  reservoir  and  crossed  the  reservoir  by  a  bridge.  The 
left  side  of  the  reservoir  consisted  of  a  grassy  bank  with  a 
slope  of  approximately  1  horizontal  to  1  vertical  and  approxi¬ 
mately  10  feet  high.  Beyond  the  bank,  the  terrain  was  flat 
and  contained  an  industrial  complex.  The  left  portion  of  the 
impoundment  extends  downstream  from  the  dam  forming  the  upstream 
end  of  an  abandoned  raceway  to  the  mill  downstream. 

e.  Downstream  Channel 

The  downstream  channel  in  the  vicinity  of  the  dam  consisted  of 
a  wide  stream  with  banks  approximately  12  feet  high  on  each 
side.  The  bed  was  lined  with  boulders  and  contained  a  few 
islands  covered  with  bushes  and  trees.  On  the  right  bank 
there  was  evidence  of  a  significant  amount  of  erosion  which 
had  exposed  the  roots  of  trees.  A  heavily  travelled  road  was 
observed  above  the  bank. 
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SECTION  4:  OPERATIONAL  PROCEDURES 


4.1  Procedures 


The  level  of  water  1n  the  impoundment  of  the  subject  dam  is  regulated 
by  discharge  over  the  concrete  ogee  shaped  spillway  and  the  auxiliary 
spillway  located  at  the  right  end  of  the  dam.  The  dam  is  used  to 
draw  off  water  for  the  purpose  of  supplying  the  mill  downstream.  A 
raceway  is  located  to  the  left  of  the  dam.  However,  the  dam  and 
raceway  reportedly  are  no  longer  in  use. 

4.2  Maintenance  of  the  Dam 


Reportedly,  maintenance  is  performed  on  an  "as  needed"  basis. 

4.3  Maintenance  of  Operating  Facilities 

Reportedly,  the  outlet  works  is  maintained  on  an  "as  needed"  basis. 

4.4  Description  of  Warning  System 

Reportedly,  no  warning  system  is  currently  in  use  for  the  dam. 

4.5  Evaluation  of  Operational  Adequacy 

The  operation  of  the  dam  has  not  been  successful  to  the  extent  that 
the  dam  reportedly  has  been  overtopped  in  the  past. 

Maintenance  is  inadequate  and  maintenance  documentation  is  poor. 
Areas  of  maintenance  that  have  not  been  adequately  performed  are: 

1)  Extensive  deterioration  of  the  concrete  portions  of  the  dam 
has  not  been  corrected. 

2)  Debris  at  dam  site  has  not  been  removed. 
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3)  Chain  link  fence  located  along  top  of  left  training  wall  has 
not  been  repaired. 

4)  Trees  and  other  adverse  vegetation  on  left  embankment  and 
right  abutment  have  not  been  removed. 

5)  Erosion  on  the  right  bank  of  the  downstream  channel  has  not 
been  corrected. 
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SECTION  5:  HYDRAULIC/HYDROLOGIC 


5.1  Evaluation  of  Features 


a.  Design  Data 

The  quantity  of  storm  water  runoff  that  the  spillway  should  be 
able  to  handle  is  based  on  the  size  and  hazard  classification 
of  the  dam.  This  runoff  quantity,  called  the  spillway  design 
flood  (SDF)  is  described  in  terms  of  return  frequency  or 
probably  maximum  flood  (PMF)  depending  on  the  extent  of  the 
dam's  size  and  potential  hazard.  According  to  the  "Recommended 
Guidelines  for  Safety  Inspecton  of  Dams"  published  by  the  U.S. 
Army  Corps  of  Engineers,  the  SDF  for  Eden  Mill  Dam  falls  in  a 
range  of  1/2  PMF  to  PMF.  In  this  case,  the  low  end  of  the 
range,  1/2  PMF,  is  chosen  since  the  factors  used  to  select 
size  and  hazard  classification  are  on  the  low  side  of  their 
respective  ranges. 

The  SDF  peak  computed  for  Eden  Mill  Dam  is  14,649  c.f.s.  This 
value  is  derived  from  the  1/2  PMF  flood  hydrograph  computed  by 
the  use  of  the  HEC-l-DAM  Flood  Hydrograph  Computer  Program 
using  the  Soil  Conservation  Service  triangular  unit  hydrograph 
with  curvilinear  transformation.  Hydrologic  computations  and 
computer  output  are  contained  in  Appendix  4. 

The  spillway  discharge  rates  were  computed  by  the  use  of  weir 
formulae  appropriate  for  the  spillway  configurations.  The 
combined  principal  and  auxiliary  spillway  discharge  with  lake 
level  equal  to  the  top  of  the  dam  was  computed  to  be  462 
c.f.s.  The  SDF  was  routed  through  the  dam  by  use  of  the  HEC- 
l-DAM  computer  program  using  the  modified  Puls  method.  In 
routing  the  SDF,  it  was  found  that  the  dam  crest  would  be 
overtopped  by  a  depth  of  5.9  feet. 
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A  dam  breach  analysis  was  then  performed  using  a  trapezoidal 
breach  section  with  bottom  length  of  71  feet  and  sideslopes  of 
1  horizontal  to  1  vertical.  The  breach  peak  outflow  was 
computed  to  be  14,627  c.f.s.  Dam  breach  computations  are 
contained  in  Appendix  4.  The  analysis  indicated  that  dam 
failure  due  to  overtopping  would  not  significantly  increase 
the  potential  for  loss  of  life  over  that  which  would  exist 
without  failure.  Accordingly,  the  subject  spillway  is  assessed 
as  being  inadequate  in  accordance  with  criteria  developed  by 
the  U.S.  Army  Corps  of  Engineers. 

Experience  Data 

During  past  periods  of  heavy  rainfall,  flooding  has  been 
reported  approximately  7500  feet  downstream  where  the  Whippany 
River  crosses  under  Whippany  Road.  Estimates  of  extent  of 
inundation  and  property  damage  could  not  be  obtained. 

Visual  Observation 

No  evidence  of  overtopping  of  the  earth  embankment  at  the  left 
end  of  the  dam  was  observed.  Severe  erosion  of  the  downstream 
channel  bank,  indicating  high  flows  in  the  past,  was  observed. 

Overtopping  Potential 

As  indicated  in  paragraph  5.1. a.  a  storm  of  magnitude  equal  to 
the  SDF  would  cause  overtopping  of  the  dam  by  a  depth  of 
5.9  feet  over  the  crest  of  the  dam.  The  spillway  is  capable 
of  passing  approximately  2  percent  of  the  PMF  or  4  percent  of 
the  SDF  with  lake  level  equal  to  the  top  of  dam. 

Drawdown  Data 

Drawdown  of  the  impoundment  is  accomplished  by  removing  concrete 
stoplogs  from  the  center  section  of  the  auxiliary  spillway. 

Total  drawdown  time  is  estimated  to  be  10.6  hours  (See  Appendix  4). 
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SECTION  6:  STRUCTURAL  STABILITY 


6. 1  Evaluation  of  Structural  Stability 


a.  Visual  Observations 

The  dam  exhibited,  at  the  time  of  inspection,  significant 
deterioration.  Although  the  observed  deterioration  does  not 
indicate  immediate  instability,  the  dam  could  become  unstable, 
if  repairs  are  not  implemented. 

b.  Generalized  Soils  Description 

The  generalized  soils  description  of  the  dam  site  consists  of 
recent  alluvium  composed  of  stratified  materials  deposited  by 
streams,  overlying  glacial  ground  moraine  deposited  during  the 
Wisconsin  glaciation.  The  glacial  moraine  is  composed  of 
silts  and  silty  sands  and  overlies  shale  and  sandstone. 

c.  Design  and  Construction  Data 

Analyses  of  structural  stability  and  construction  data  for  the 
dam  are  not  available. 

d.  Operating  Records 

No  operating  records  are  available  for  the  dam. 

e.  Post-Construction  Changes 

Reportedly,  there  have  been  no  post-construction  changes  since 
the  dam  was  constructed. 
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Seismic  Stability 


Eden  Mill  Dam  is  located  in  Seismic  Zone  1  as  defined  in 
"Recommended  Guidelines  for  Safety  Inspection  of  Dams"  which 
is  a  zone  of  very  low  seismic  activity.  Experience  indicates 
that  dams  in  Seismic  Zone  1  will  have  adequate  stability  under 
seismic  loading  conditions  if  they  have  adequate  stability 
under  static  loading  conditions.  Eden  Mill  Dam  which  exhibited 
extensive  deterioration  could  be  unstable  under  seismic  loading 
conditions. 


SECTION  7:  ASSESSMENT  AND  RECOMMENDATIONS 


7. 1  Dam  Assessment 


a.  Safety 

Based  on  hydraulic  and  hydrologic  analyses  outlined  in  Section  5 
and  Appendix  4,  the  spillway  of  the  subject  dam  is  assessed  as 
being  inadequate.  The  spillway  is  not  able  to  pass  the  SDF  • 
without  an  overtopping  of  the  dam. 

The  dam  exhibited,  at  the  time  of  inspection,  significant 
deterioration.  Although  the  observed  deterioration  does  not 
indicate  immediate  instability,  the  dam  could  become  unstable 
if  repairs  are  not  implemented. 

b.  Adequacy  of  Information 

Information  sources  for  this  report  include  1)  field  inspections, 
2)  uses  quadrangle,  3)  profile  of  portion  of  Whippany  River  on 
file  with  the  Hanover  Township  Engineering  Department,  4)  con¬ 
sultation  with  personnel  of  the  Hanover  Township  Engineering 
Department,  5)  consultation  with  personnel  of  the  Whippany 
Paper  Board  Company.  The  information  obtained  is  sufficient 
to  allow  a  Phase  I  assessment  as  outlined  in  "Recommended 
Guidelines  for  Safety  Inspection  of  Dams." 

Some  of  the  absent  data  are  as  follows: 

1.  Construction  and  as-built  drawings 

2.  Description  of  fill  material  for  embankment. 

3.  Design  computations  and  reports. 

4.  Maintenance  documentation. 

5.  Soils  report  for  the  site. 
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c.  Necessity  for  Additional  Data/Evaluation 

Although  some  data  pertaining  to  Eden  Mill  Dam  are  not  available, 
additional  data  are  not  considered  imperative  for  this  Phase  I 
evaluation. 

7.2  Recommendations 


a.  Remedial  Measures 

Based  on  hydraulic  and  hydrologic  analyses  outlined  in  para¬ 
graph  5.1. a,  the  spillway  is  considered  to  be  inadequate.  It 
is  therefore  recommended  that  a  professional  engineer  experienced 
in  the  design  and  construction  of  dams  be  engaged  in  the  near 
future  to  perform  more  accurate  hydraulic  and  hydrologic 
analyses  related  to  spillway  capacity.  Based  on  the  findings 
of  these  analyses,  the  need  for  and  type  of  remedial  measures 
should  be  determined  and  then  implemented. 

In  addition,  it  is  recommended  that  the  following  remedial 
measures  be  undertaken  by  the  owner  in  the  near  future. 

1)  Repair  spalled,  eroded,  and  displaced  concrete  sections 
along  the  downstream  face  and  apron  of  the  dam. 

2)  Repair  spalled  and  cracked  concrete  on  the  left  training 
wall . 

3)  Repair  spalled  concrete  training  walls  located  on  both 
sides  of  the  outlet  works. 

4)  Repair  chain  link  fence  located  along  top  of  left  training 
wall . 


r 
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5)  Remove  trees  and  adverse  vegetation  on  the  left  embankment. 

6)  Remove  debris  accumulated  at  the  spillway  crest  and 
immediately  downstream  from  the  dam. 

Also,  with  the  impoundment  drawn  down  or  diverted,  the  entire 
concrete  dam  structure  should  be  thoroughly  inspected  and 
evaluated  for  distress  not  observed  during  the  Phase  I  inspection 
and  the  structure  should  be  repaired  accordingly.  As  part  of 
the  evaluation,  the  need  for  a  structrual  stability  analysis 
should  be  assessed. 

b.  Maintenance 

In  the  future,  the  owner  of  the  dam  should  develop  written 
operating  procedures  and  a  periodic  maintenance  plan  to  ensure 
the  safety  of  the  dam. 

c.  Additional  Studies 

The  observed  evidence  of  seepage  should  be  monitored  on  a 
periodic  basis  by  a  professional  engineer  experienced  in  the 
design  and  construction  dams  to  assess  any  changes  in  condition. 
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Check  List  -  Visual  Inspection 
Check  List  -  Engineering  Data 


Visual  Inspection 


Owner  Not  Present 


CONCRETE/MASONRY  DAMS 


CONCRETE/MASONRY  DAMS 
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Crest  stabilized  by  boulders  about  12"  to  30"  in 
size.  Stabilization  appeared  adequate  although 
boulders  were  obscured  by  vegetation. 
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VISUAL  EXAMINATION  OF  OBSERVATIONS  REMARKS  OR  RECOMMENDATIONS 


CHECK  LIST 
ENGINEERING  DATA 
DESIGN.  CONSTRUCTION,  OPERATION 


CONSTRUCTION  HISTORY 
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Photographs 


PHOTO  I 

CREST  AND  DOWNSTREAM  FACE  OF  SPILLWAY 


PHOTO  2 

DETAIL  OF  DETERIORATION  ON  DOWNSTREAM  FACE  OF  SPILLWAY 


EDEN  MILL  DAM 
31  DECEMBER  1980 


PHOTO  3 

DOWNSTREAM  VIEW  OF  OUTLET  WORKS 


PHOTO  4 

STRUCTURAL  STEEL  FRAME  OVER  OUTLET  WORKS 

EDEN  MILL  DAM 


31  DECEMBER  1980 


PHOTO  5 

HOLE  IN  DOWNSTREAM  FACE  OF  SPILLWAY 


PHOTO  6 

DETAIL  OF  HOLE  SHOWING  ROCK  INTERIOR  OF  SPILLWAY  STRUCTURE 

EDEN  MILL  DAM 
31  DECEMBER  1980 


PHOTO  7 

DETERIORATED  TRAINING  WALL  BETWEEN  SPILLWAY  AND  OUTLET  WORKS 


PHOTO  8 

DETERIORATED  SPILLWAY  APRON 

EDEN  HILL  DAM 
31  DECEMBER  1980 


PHOTO  9 


31  DECEMBER  1980 


DOWNSTREAM  CHANNEL  AT  DAM  SITE 


20  JANUARY  1981 

PHOTO  10 

DOWNSTREAM  CHANNEL  2000  FEET  FROM  DAM 


EDEN  MILL  DAM 


CHECK  LIST 


HYDROLOGIC  AND  HYDRAULIC  DATA 
ENGINEERING  DATA 

DRAINAGE  AREA  CHARACTERISTICS:  Nooded,  residential,  and  swampy  areas 
ELEVATION  TOP  NORMAL  POOL  (STORAGE  CAPACITY):  238.9  (43  acre-feet) 

ELEVATION  TOP  FLOOD  CONTROL  POOL  (STORAGE  CAPACITY ):_N/A _ ' 

ELEVATION  MAXIMUM  DESIGN  POOL:  245.8 _ _  _ 


ELEVATION 

TOP  DAM: 

239.9 

PRINCIPAL 

SPILLWAY  CREST: 

Uncontrolled  Concrete  Weir 

a. 

Elevation 

238.9 

b. 

Type  Ogee  Shaped  Concrete  Weir 

c. 

Width  2.0  feet 

d. 

Length  136  feet 

e. 

Location  Spillover 

Center  of  dam 

f. 

Number  and  Type  of  Gates  None 

AUXILIARY 

SPILLWAY  CREST: 

Controlled  Weir  (Stoplogs) 

a. 

Elevation  238.4  (primary),  239.2  (secondary) 

b. 

Type  Sharp  Crested  Weirs 

c. 

Width  0,8  feet  (primary),  0.5  feet  (secondary) 

d. 

Length  4  feet  (primary),  8  feet  (secondary) 

e. 

Location  Spillover 

Right  end  of  dam 

f. 

Number  and  Type  of 

Gates  Three  sets  of  concrete  stoplogs 

V 


OUTLET  WORKS: _ (Auxiliary  Spillway) _ _ 

a.  Type _ Removeable  concrete  stoplogs _ _ _ 

b-  Location  Right  end  of  dam  _ _ _ 

c.  Entrance  Invert  228.3 _ _ _ _ 

d.  Exit  Invert _ 228.3 _ _ _ 

e.  Emergency  Draindown  Facilities:  Remove  stoplogs  (not  currently  operable) 

HYDOMETEOROLOGICAL  GAGES:  U.S.G.S.  gaging  station _ _ 


a. 

Type 

Recordinq  water  level 

b. 

Location 

2.1  miles  upstream 

c. 

Records 

River  staqe  and  flow  available  from  NJDEP 

MAXIMUM  NON-DAMAGING  DISCHARGE: 

(Lake  Stage  Equal  to  Top  of  Dam) 


462 


c.f.s. 


{ 


APPENDIX  4 


Hydraul ic/Hydrologic  Computations 


STORCH  ENGINEERS  Sheet_^  pf 

Projeci  BOEN  MILL  QAf-f _ Ry  n.t,  3-//-<^/ 

_ _ _ Chkd  By  DaU  2/17 /S! 

HYDEOlOGy: 

HyD2oL0GfC  ANALYSIS: 

THE  TUNOPp  HyDBO(3£APH  /T/LL  BE  DEVELOPED 
By  the  -HEC  -  /-  DAT/  COT/PUTE^  PBOGZAM 
U^/NG  SNYDEZS  SYNTHETIC  UNIT  -HYVZogZABM . 

VZA/NAGE  area  =  3/ .E  [SQ.  HiJ 


/NFJLTZAT/ON  DATA  ; 
lAj/r/Ai  /NE/A  tRa  r/a/v 


/.5 

/  ’n  /  Hr. 

a  /5 

in  /  Hr. 

CONS  TANT  ///F/L  tZ.  a  T/ON 


STORCH  ENGINEERS 
Profect  l/BZ  -0~ _ 


EOErJ  h/tlL  DAM 


Sheet.  ^  of 

_Mede  By  ^^_Defe  3' 

_Chkd  By  Pet.  3/n/SI 


Time  oe  comc entrati on • 


£  Iniroduc'Hoi')  ^ 

hy  ^  I  Nkni^  ^arbau^^ ^ 


/.  tf  ~ 


Cf  Lca)^" 


CE'-] 


-  2.0  f l'2..'iSy.G.Aji)  ^  Q  ~  Ccr/£)C,>y>-/'  £0^  s/opej  ^ 


7.  CE>  //a 


^ora^e. 

L  ^  leto^^ih  0/'  r^6c?/vj  cJtetnue^ 
'frofy\  oc///.e-^  E>  cf/(ncZ* 

2ca“  o-f  rnc3i'(^  cAarn^e^ 

E>  h/i^'/erc A^c>/  cft^iyoi'c/  £  MQ 

^  =•  2.,C)  C EuppUeof  Ipy  Ci>rpi  o£ 

£A^li^ee.rs  J 


I  =  70.  oOt>  — 

^CA  ■“  -  <»0[^  '  ~ 


/3.  25  ti,' 

e.  €3  Mr 


CO£iPU  7gg  /NpuT 


lAQ  T//Yc  =  7.7  P’M 


0.^2  C ^tpphecpr  by  rhps  0/  Er^/  A^rr) 


STORCH  ENGINEERS 

BDBN  mill  oa^ 


Sheet  —  of  — l^L— 
Made  By  Z^!^._Date 
.Child  By  _D*te 


'PRBCIPITATION  : 

fu.s.  D^pf.  c{ -  ?/>/• 

h>i\  rcuu.  “Ph  ^7] 

p7obcib/<L  ptcc.'pi'hih'on  =  2S.S  itncA^s 

^  hr.  c/utah'on  3l-2S^/-//  c/reci 

T>LmA  n  0^1 

.(2> 

J2 
2V 


X  PMP 
9o 

)07  ' 


STORCH  ENGINEERS 

HSi-OS _ sMJl 


mU-  DAH 


sheet, 

Made  By-^Z^Pate  >  ~  'iL 
.Chkd  By  _ Date  ^/n/^l 


LA^  S  7[p>e/l  QS:  V'OLUHE  1 


£ur/i^ce  [PifJ 

Af'ea  f Ac  rc-tj 

22  9-0 

D 

219.  O 

/2 .9 

2SO.  O 

69.7 

2^0  !  (O 

/ ^2.  /  o<i> 

Hbc  -f  -  dam  COMPaTbK 

ptoGBAM 

^/LL  O^^LOP  stgbaoe  OAP/iC/ry 

€uPFAC£  f  BLB\/ATfO/^S> 

//APO^f-fAr/Of^  TAy^BN  T^oti  USG.S. 
T^J^A^OIE  /i Of^As-htoio^  ^&ncyhi^tnn  ^ 


r 


STORCH  ENGINEERS  Sheet 

Il32-0i  BDEN  mill  pah  M.J. By_2A^D.t.  i-'l-f/ 

_ Chid  By  ■y<?  a.l.j/n/si 

HyORAUL/C5  ■ 

the  SP/iWA'/  AT  THE  EDEN  DHL  DAD  consists 
Of  a  co/s/c^etb  Ogee  g^O)Pbp  t^ee  cve^t^loa)  p/^//\i- 
OPAL  SPllLWA'/  A  NO  A  CmC^FTE  ^ToFloG  CONT^tOL  - 

lEfO  Ai/yJL/AUy  ^PILLh/AY  ^/Tfi  PR/ MAP  Y 

ANO  iEcONOAPy  CEBITS 


STORCH  ENGINEERS 

1122  ~OS  ^OBN  HUL  DAJt 


Sheet of 


Made  By  .?^'^-Dafe  “  '~fJ- 

.Chkd  By  Date 


t^l^cHAhGE  C.ALCucAT/or\^ : 

/  ^ctncf^ooL  o/  Syc/z-cu^/tCS  ^-^o] 

'PRINCIPAL  ^PtCL^AY  :  {OGE^e  CtEZT  SP/UmV) 


S^SiA,  233.9 


Aux/L/Azy  spiamy  —  (^ffAjPP  c^ss.re’O  jy^/Z) 


pt-i'h^rw  crei-f  —  E.LE\/. 

L?h>=j 

xyi’c/fA 

Jeco^^cpAc^'y  cr^jp-'  ^^-EV. 

ieyiejHi 


23f.¥  1:1^^] 
P-  [FfJ 
o.e  tFf] 

239.2  7  F9] 

?  /P/7 

0.^  [Fi'J 


USING  ToZUUL/S 

'  Q  =  CLH^^^ 


6?  - 

L  - 
C  ’ 
H  - 


erfi  r  cf)  Qrn  c  [chj 

0/  ^pU/ijoy  /Pi] 
rf'  zrAaf-ne.  cr^  Ni  Ci  '^  tU 

/;  eod  on  cpN w  ny  i  P/j 


blUKCM  tNt7lNttKb 

Project  //^2  -05  EDEN  MILL  OAfj 


Sheet--  /  of  !  “‘t 
.Made  By_:Zl^!^Date  3  ~  ~  <^/ 

_Chkd  By  ^  Pete  3 // 7 /s ! 


sFULi^/iV  srACE  7?i30^,Ar/o7^ 


Auxiliary  sf>il/Nci'y 


t4.  S. 


Vtincipiei/  ip{//May 


[PF  CPIJ 


w  m 


[cfi]  [Fl 


■&  -B-  -e-  -tP  -0-  -b- 


-W^2- 

239.9- 

ikfO^ 

-2^6  rO 

IQ-?  70 


3>.iL.  7f2h,o  J3~\3-^l\  Z‘i.oX-D.7-  \I5,2_  Q6l.0_ 


J.i33. 

-Z:i2 

-3.33 

l-ll 


(2 

Q 

[cfi] 

-  -B 

-1^. 

-0- 

d- 

- 

■9 

3.1H 

15.2 

S3Z 

6¥.2 

-3:31.  fJCo  i-lz- 

^•32-  118.0  C-8— 


S-6-7/;o 


11520.0 


2>  :iz  mVo  ?/ 


VAM  Sf-g/A/s  To _ 0[/bZT<1P  at  _ 23  9.  9 

~^QTAF_J-BNGrrf7  OB _ 

F7>r"-  c7c>m  at^rTofOpt/i^ .  sfxici fy'.s /.s ^  ai/<Tir^J}  Je of". 

y<5too.  foke.n.i-a  2-^  S  .  T^is? .  ac-cOL^x).  i". .  J'o  r-.. . 

oy^er-p/o  .sJ t'l^ce /it’-.  dayyi^  _ 


STORCH  ENGINEERS 
Projarf  1122. 'OS 


ED^N  MILL  O/SM 


Sheet  ^  of  ^  ^ 


.Made  Pete 

.Chicd  Pete  3/17/5/ 


A  'hkEAChf  HVbHOGf^APH  COHPUTbP 

THb  ?U>GMhf  AND  J^OOTED 

yf^ Pouch  thuse  oounstPeah  i^y 

TH'e  HoO/f/eo  PU>>£  fi&THOP 

2ze.5  [faJ 

7/.  c7  inj 

/  i  / 

lo  [H.J 
'Si?.0  CM] 


'BoFoi^t  o-Y  'irto.c^  e/^=>^.  = 

07^  PoHoui  drQOcA, 

/7/'  X 

£/We  0/  broac/*^  - 

Tiirte  Po  cft^t/eAop  dreocbL  ^eL\!.  h'7f  ^ 

£tc%^&eJL  e^et,  ” 

f-J.  S.  ELf  /,  hrfil  'cC  Cdux 

(::ia*yt  Yo  -Ta,'/ 


ZS9.9  cnj 


STORCH  ENGINEERS 
Project  //-?2  — 


EOEN  m  ul  oam 


!  3  of  _ 

.^Ll^—Date  3~//  ~<P/ 


.Made  By.^Ll!^Date 
_Chkd  By  >^^_Date 


DOPN  S  TO.  CH^.iNEL 


Tjpical  Cfosi  sech'o^B 


teaa/i  /  (f  57-/4  300^) 


STORCH  ENGINEERS 

project  -  0^ _ Bn  BN  H(tL  M 


Sheet  _Z^_  of  14 _ 

Made  By  Date  S- 

.Chkd  By  JS-  D^ta  3jn/S/ 


SUITS  • 


/,  'T^caL  oui'ffoia—  U/i'/~h  Srecich  /■^  ^2^7 


Brec<>cln  - 

Z.  <z(:ariy,e./  i'T^y-e. 


cA 


'E.e.d^  / 

U/i-hh  5Wt5cA 
Uyr4(^  ob/'t  Sr^Acin 


ifil/.  efri/, 
ek/. 

/^e?jr  sitseje  ele\/. 


22S.O  [ 

lZl,3> 

ZZ2..  3 


'B.eacC  2 

Wi4ln  3rfscli 
Srfucln 


mif.  c'^r. 

i'>nay. 


Zie.  O  [f3 
ZZZ,Z. 

Z2Z<Z 


^<zc>cZ  2 

Wt'B^  B revolt 
Wi-H^obfi  Breach 


'W.  Q,/rif,  = 

maX  c^««  » 

v/ 

rn^y  shcje  el'et/  = 


I9<f.0  [Fi] 
2o^,B 
Z0  3.S 


I 


HEC  -  1  -  DAM  PRINTOUT 


Overtopping  Analysis 


K1  ROUTE  DISCHARGE  THROUGH  DrtH 

Y  :  I  •  1 


Y^  238. 4  238.9  239.2  239.9  241.0  244.0  24i.O  248.0 

Y5  0  4.0  77.7  462.2  1497.7  5671.2  9316.9  13520.4 


$E  229.0  239.0  250.0  260.0 

tt  238.4 


CHANNEL  REACH  ROUTING  3 
1  1 


NftTIOHflL  DAH  SAFETY  PSOORAM 
Affr— SEY — ' 
MULTI  RATIO  ROUHMO 


1103.  960,  836.  728.  ^34.  SS2.  481.  418.  364 

276,  240.  209.  182.  159.  138,  12tf.  105.,  91 


• PftM  DftTA 

TOF-EL  CODD  EXPD  DAMUID 


1  i 


RftTlOS  APPLIED  TO  FLOWS 


OrCRATJOM - 

STATION - 

- AREA  - 

- - 

-(tA4+0 - 6— 

RATIO - S— 

RATIO — 3— 

RATIO - 4 — 

-RATIO - S - - 

' 

.SO 

..40. 

.30 

.20 

.10  ■ 

■  ■_  1 

HYDROGRAPH  AT 

LAKE 

31 .60 

1 

166^9. 

11719. 

6769. 

5859. 

2930. 

< 

B2.36) 

< 

414.80) ( 

331 .84) < 

248.88)  ( 

165.92)  ( 

82.96) ( 

ROUTED  TO 

DAH 

31.80 

1 

1464S. 

11725. 

8787. 

5860. 

2930. 

( 

82. 3S)' 

< 

414.70) « 

332.01) ( 

246.83) ( 

165.94) t 

82.97)<  1 

ROUTED  TO 

1 

31.60 

1 

14647. 

11726. 

8791. 

5865. 

2928.  j 

( 

62.36) 

< 

414.77)( 

332.03)< 

248.93) ( 

166.08) ( 

82.92)(  ■ 

ROUTED  TO 

2 

31.80 

1 

14633.' 

11694, 

8804. 

5859. 

2924. 

< 

82.36) 

( 

414.35>( 

331.13)( 

249.29) ( 

165.90) ( 

e2.79)< 

ROUTED  TO 

3 

31.80 

1 

14641. 

11706. 

8780. 

5850. 

29286 

( 

82.36) 

( 

414.57)( 

331 . 49)  ( 

248.63) ( 

165.64) ( 

82.90)  ( 

i 


I 


SUttMARY  OF  PAM  SAFETY  ANALYSIS 


FL^iN  1  .  INITIAL  VALUE  SPILLWAY  CREST  TOP  OF  PAM 


elevation 
- STORAGE - 

239 

*00 

4a.  _ 

236.40 

?  f 

239.90 

OUTFLOW 

29. 

0. 

462. 

RATIO 

MAXIMUM 

MAXIMUM 

MAXIMUM 

MAXIMUM 

DURATION 

TIME  OF 

TIME  OF 

OF 

RESERVOIR 

PEPTH 

STORAGE 

OUTFLOU 

OVER  TOP 

MAX  OUTFLOU 

FAILURE 

-  ,  —  — 

■  U  ■  Pi  1  F  {  r  u _ 

«« tr  r.  r.  A  u 

ft  ft  ^ 

.30 

2AS.ei 

5.91 

208. 

,  14645. 

38.00 

23.00 

- HCUR8 - 

0.00  ' 

- - 

- 944 1 ^0 

- g, ,  Oft - 

.30 

2A3.9< 

4.04 

145. 

8787. 

31 .00 

23.00 

0.00 

.20 

242.76 

2.86 

113. 

5860. 

27.00 

23.00 

0.00  j 

- - -  - 

- 241 1 47 - 

- 1  ■  f.3 _ 

- ^ _ 

CTATtnu 

j 

-  ■  ■■  y6|f,T  }  f> 

MAXIMUM 

HAXIHUH 

TIME 

•I 

: 

'  .50 

232.3 

23.00 

\  i 

1 
1 

.30 

8791 . 

230.4 

23.00 

1 

.20 

5865. 

229.2 

23.00 

1 

.10  _  2928. 

227.7 

23.00 

1 

PLAN  1 

STATION 

2 

1 

MAXIMUM 

MAXIMUM 

TIME 

■■1111111 

« ^0 

14633. 

23.00 

_ r-4^ 

.30 

8804. 

230.4 

23.00 

.20 

5859.- 

228.8 

23.00 

- r+9- 

- 3^34  ■ 

- aas-a. 

■P4rA*l - 1 - STATION - J 


_ P^TIP 

MAXIMUM 
ri  ni.i«prr 

MAXIMUM 

CTAitr .  rT 

TIME 

.50 

14641 . 

209.8 

23.00 

_ .4^ 

.30 

’8780. 

207.5 

23.00 

.20 

S  6  S  0  • 

206.2 

23.00 

— 

- 

- a* — 

r 


ELEVATION 

239 

.00 

23^.40 

239.90 

»•  ■ 

STORAGE 

3&. 

_ ft _ 

^6. 

^  ^  _ _ _ 

^  ▼  ft _ AiUM _ MA  V  T  UllAi _ waVTMUm _ K  A  V  T  MMM _  fUlCATTHLi _ TJMC _ QT _  TTMT  f>g_ 

OF 

RESERVOIR 

PEFTH 

STORAGE 

OUTFLOW 

OVER  TOP 

MAX  OUTFLOW 

FAILURE 

F'MF 

U.S.ELEV 

OVER  HAM 

AC-FT 

CFS 

HOURS 

HOURS' 

HOURS 

.50 

241.47 

1.57 

64. 

14627. 

9.66 

23.00 

15.00 

.40 

240.57 

.67 

67. 

11727. 

23.00 

15.00 

.20 

240.21 

.31 

61. 

5861 . 

1.46 

23.00 

.  16.00 

.10 

240.15 

.25 

59'. 

2931. 

1.40 

23.00 

:  ,17.00 

f-LftN  1  STATION  1 


RATIO 

MAXIMUM 
FLOW, CFS 

MAXIMUM 
STAGE. FT 

TIME 

HOURS 

.50 

14637. 

232.3 

23.00 

.40 

11736. 

231.4 

23.00 

.30 

6610. 

230.4 

23.00  -  - 

.20 

5653. 

o*>9  ^  r) 

23.00 

.10 

2944. 

227,7 

23.00 

fLAN  1  STATION  2 

maximum  maximum  time 

RATIO  FLOWtCES  STAGEiFT  HOURS 


.50  232.2  23. OQ 

.AO  11706.  231. A  23.00 


MAXIMUM  MAXIMUM  TIME 

RATIO  Fl-OW.CFS  STAGE. FT  HOURS 


1. 


"Recommended  Guidelines  for  Safety  Inspection  of  Dams,"  Department 
of  the  Army,  Office  of  the  Chief  of  Engineers,  Washington,  D.C.  20314. 


2.  Design  of  Small  Dams,  Second  Edition,  United  States  Department  of 
the  Interior,  Bureau  of  Reclamation,  United  States  Government 
Printing  Office,  Washington,  D.C.,  1973. 

3.  Holman,  William  W.  and  Jumikis,  Alfreds  R.,  Engineering  Soil 
Survey  of  New  Jersey.  Report  No.  9,  Morris  County,  Rutgers 
University,  New  Brunswick,  N.J.  1953. 

4.  "Geologic  Map  of  New  Jersey,  "  prepared  by  J.  Volney  Lewis  and 
Henry  B.  Kummel ,  Dated  1910-1912,  revised  by  H.B.  Kummel ,  1931  and 
M.  Johnson,  1950. 

5.  Chow,  Ven  Te.,  Ed.,  Handbook  of  Applied  Hydrology.  McGraw-Hill 
Book  Company,  1964. 

6.  Herr,  Lester  A.,  Hydraulic  Charts  for  the  Selection  of  Highway  Culverts, 
U.S.  Department  of  Transportation,  Federal  Highway  Administration,  1965. 

7.  Safety  of  Small  Dams,  Proceedings  of  the  Engineering  Foundation 
Conference,  American  Society  of  Civil  Engineers,  1974. 


8.  King,  Horace  Williams  and  Brater,  Ernest  F. ,  Handbook  of  Hydraulics, 
Fifth  Edition,  McGraw-Hill  Book  Company,  1963. 


9.  Urban  Hydrology  for  Small  Watersheds.  Technical  Release  No.  55, 
Engineering  Division,  Soil  Conservation  Service,  U.S.  Department 
of  Agriculture,  January  1975. 


END 

DATE 

FILMED 

9-81 

DTIC 


